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The Late Chalcolithic and Early 
Bronze Age of the badia and beyond: 
implications of the results of the first 
season of the ‘Western Harra Survey’
Stefan L. Smith
Abstract
The climatically varied Syro-Levantine steppes feature complex dynamics of past 
human occupation that vary greatly across the region in terms of scale, time periods, 
and archaeological remains. In particular, the Late Chalcolithic (LC) and Early Bronze 
Age (EBA) (c. 4400‑2100 BC) saw urbanism in north‑eastern Syria, smaller‑scale 
sedentism in central Syria, and the decline of longstanding occupation in north-eastern 
Jordan. Despite this, the challenges faced by prehistoric populations in these uncertain 
environments would have been very similar; thus it is reasonable to propose that some 
of their solutions were also. The region‑wide project ‘Human Adaptation in Climatically 
Marginal Environments of late‑fifth to third millennium BC Syria and Jordan’ takes a 
holistic approach to investigating these arid and semi-arid regions to determine their 
appeal to past populations, and the effects of the natural and anthropogenic environment 
on settlement morphologies and societies. It uses a variety of past and present remote 
sensing and ground truth data, a vital part of which is the author’s ‘Western Harra Survey’, 
south of Jawa in the northern badia of Jordan. The first fieldwork season, conducted 
October‑November 2015, identified large quantities of lithic material at numerous sites, 
a handful of which were likely occupied during the LC/EBA, as well as potential links 
to raw chert material sources, adding another facet to the appeal of the harrah to past 
populations, on top of the well‑established arguments for the exploitation of pasture 
land resources. Additionally, a typological seriation of the morphology of sites known as 
‘wheels’ was commenced, which appears to be linked to different site uses and/or periods 
of occupation. Establishing these connections is crucial to allow mapping occupation 
dynamics across the greater region and comparisons with areas in Syria and beyond.
Keywords: human adaptation, subsistence strategies, semi-arid steppes, remote sensing, 
surface survey, basalt desert, raw chert material, morphological site typologies
Introduction
The arid and semi-arid steppes of the Syro-Levantine region consist of a varied climatic 
geography that has in common intermittent and uncertain precipitation. With modern‑
day values ranging from nearly 350 mm per annum in north‑eastern Syria to less than 
100 mm in north‑eastern Jordan, the potential for human use of the landscape is far 
from uniform (Fig. 1). However, the environmental uncertainty of the entire region, with 
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Figure 1. ASTER topographical map showing the climatic landscape of the Syro-Jordanian steppes; the three case-study 
regions of this project (yellow shading); and the Western Harra Survey. ASTER GDEM is a product of METI and NASA. 
Isohyets represent average annual precipitation from 1980 to 2010 (from Global Precipitation Climatology Centre 
(GPCC) data, processed by Louise Rayne, University of Leicester).
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severe rainfall fluctuations being common and where any 
regional climate variations are hardest felt (Sanlaville 
2000), is a factor likely to have remained unchanged 
despite possible palaeoclimatic changes, and unifies the 
challenges faced by its past and present populations. 
This, in turn, potentially means that unified solutions 
could be and were employed by prehistoric nomads and 
sedentarists, including agro-pastoralism, conservation 
strategies such as extensification, and a general ability 
to rapidly adjust any subsistence strategies to match the 
unpredictable environment (Smith and Wilkinson 2020; 
Wilkinson 1997; 2000; Wilkinson et al. 2014). Additionally, 
as suggested by McClellan and Porter (1995), the core 
reasons for human occupation of these steppes may 
themselves be broadly uniform, such as the exploitation 
of pastoral resources, mineral sources, and profiting 
from trade routes. Long neglected by supra‑regional 
archaeological studies, these areas are now being included 
in wide‑ranging discourses due to the dissemination 
of past fieldwork in Syria and continued fieldwork in 
Jordan. In particular, the Late Chalcolithic (LC) to Early 
Bronze Age (EBA) (c. 4400‑3000 BC) is a period that saw 
complex settlement dynamics in north-eastern and central 
Syria, with low levels of settlement giving way to rapid 
urbanisation processes, which just as quickly collapsed 
again by the end of the EBA (Castel et al. 2008; Geyer 
et al. 2007; Hempelmann 2013, 271‑276; Smith et al. 2014; 
Wilkinson et al. 2014).
In north-eastern Jordan, on the other hand, this period 
saw the eventual decline of a likely long sequence of 
occupation from at least the Epipalaeolithic onwards, though 
this may have been intermittent (Betts 1998a; Müller‑Neuhof 
2014a; Rollefson et al. 2014). Nevertheless, much evidence has 
been gathered by recent fieldwork that human occupation 
of this area during the early EBA at least was perhaps more 
prevalent than once thought, including at the major site 
of Jawa (Betts 1991; Müller‑Neuhof 2014b). However, no 
holistic, unified study has ever been conducted that brings 
together the archaeological landscape of the Syro-Levantine 
steppes during this time period. This is the remit of a supra-
regional project I commenced in 2017 which includes, as one 
of its most important components, fieldwork in the basalt 
harrah region of north-eastern Jordan.
Overview of the supra-regional project
The region‑wide project, entitled ‘Human Adaptation 
in Climatically Marginal Environments of late-5th to 
3rd Millennium BC Syria and Jordan’, aims to create a 
holistic overview of the origins and transformations 
of nomadic and sedentary settlement in the arid and 
semi-arid steppes of Syria and Jordan during the LC and 
EBA. A detailed examination of remote sensing data, most 
notably satellite and aerial photography, across the entire 
Syro‑Jordanian region is being combined with available 
ground data from past and present site visits, excavation 
and survey reports, as well as from the Western Harra 
Survey, a co‑directed fieldwork project between myself 
and Dr Marie‑Laure Chambrade.1 This process, already 
successfully implemented by the Fragile Crescent Project 
of Durham University (see below), allows for the analysis 
of such diverse aspects as settlement dynamics over time, 
population migrations, and links between settlement 
morphologies and periods of occupation (which can 
in turn inform remote sensing‑based investigations of 
regions that are not accessible on the ground; Galiatsatos 
et al. 2009; Lawrence et al. 2012). By processing this data 
together with regional interpretations, this project seeks 
to determine the effects of the natural and anthropogenic 
environment on settlement, settlement morphologies, 
and subsequently on societies. Furthermore, the 
identification of coping strategies employed by varying 
societies in comparable settlements on a regional scale 
is being analysed to determine whether overarching 
unifying factors drove human endeavours in uncertain 
environmental conditions.
Greater Western Jazira
To achieve this, three case study areas were selected that 
provide a representative sample of the different climatic 
and topographic landscapes that exist across the region, 
and which have seen past or present archaeological 
investigations (Fig. 1). The first of these is the ‘Greater 
Western Jazira’, bordered by the Euphrates and Khabur 
rivers in north‑eastern Syria  – a 27,000 km2 region of 
undulating steppe broken by the mountain chain of Jebel 
Abd al‑Aziz and traversed by numerous highly seasonal 
wadis. This area was the subject of my doctoral research, 
which investigated the region by remote sensing and 
the collating of existing fieldwork and site visit reports, 
focussing on creating a holistic overview of LC and 
EBA settlement dynamics (Smith 2015). Through a few 
archaeological investigations, most notably over half a 
century of excavations at Tell Chuera (see Meyer 2010 for 
an overview), this area has long been known to contain 
large and complex tell settlements broadly dating to the 
Early Bronze Age, which appear to have formed rapidly 
ex nihilo. No integrated study of the entire landscape had 
formerly been undertaken, however.
The results of the investigation showed that the area 
exhibits a complex system of steppe habitation not limited 
to the known large tells, with over 300 sites of varying sizes 
and morphologies identified as definitely or probably dating 
to the periods in question (Fig. 2). Analyses carried out on 
site densities, settlement sizes, grain production, supporting 
settlements for centres, and site alignments allowed several 
1 Marie‑Laure Chambrade, Archéorient Research Unit, CNRS, Lyon, 
France
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economic systems to be proposed, indicating that multiple 
sedentarisation and possible nomadisation processes 
occurred at different times during the fourth and third 
millennia BC (Smith 2020; Smith et al. 2014). Specifically, two 
independent trajectories of EBA settlement were identified. 
The first is in the northern part of the Greater Western 
Jazira where, following sparse occupation during the early 
LC and little to none during the late LC, large, apparently 
planned urban centres emerged around 3100 BC, likely as 
the result of migration into the region from the north and 
north‑west, followed by smaller settlements and farmsteads 
in their hinterlands (Hempelmann 2013, 271‑276; Meyer 
and Hempelmann 2006). Including many of the large walled 
two‑tiered tells referred to as Kranzhügel in the literature,2 
2 This term, applied indiscriminately to many large fortified tells in 
the region, in fact refers to a number of disparate site morphologies 
which are far from homogenous (Smith et al. 2014; Smith 2020).
this represented a continuation of the development of large-
scale cities during the Uruk period, which in other parts of 
northern Mesopotamia collapsed into a decentralised system 
of smaller towns (Meyer 2010; Ur 2010). The impetus for 
such a migration would have been a combination of the 
‘push’ factor of the collapse of the Uruk expansion, which 
removed the foundations of a regionally integrated economy 
on which local centres had perhaps become reliant, and 
the ‘pull’ factor of a fertile steppe with over 300 mm annual 
precipitation (Kalayci 2013). It is probable that these settlers 
were not the only occupants of the steppe at this time, as 
nomadic pastoralists may have existed in these steppes 
prior to the third millennium BC (Wilkinson et al. 2014). 
Some of these mobile groups, at least, would therefore have 
interacted with the new settlers, perhaps for economic profit, 
perhaps out of coercion, but doubtless with a profound effect 
on their societies. This could have manifested in an acquired 
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Figure 2. ASTER topographical map of the Greater Western Jazira, showing the sites that likely date to the LC and/or EBA.
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sedentism for some, but likely not all, nomadic tribes or 
kinship groups (Porter 2004).
The second trajectory, focussed on the central and 
southern parts of the area, did not commence until c. 2500 BC, 
and resulted in the establishment of smaller fortified tell 
sites and other settlements. These sites, which significantly 
differ in terms of morphology, internal structure, and 
material culture from the northern Kranzhügel, more likely 
came about as a result of the growing regional polities of 
Mari and Ebla, which drove pressure on their hinterlands 
to supplement the grain supplies of centres in unfavourable 
years (Ur 2010). This led to an intensification of agriculture, 
which in turn made the opportunities for extensification in 
a large empty landscape with no settlement clustering very 
attractive, as did the chance to exploit pastoral produce. 
Wool was a well‑established commodity by this time, 
with philological evidence that shepherds were ranked 
highly in the labour system of Tell Beydar (McCorriston 
1997; Sallaberger and Pruß 2015, 94‑98; Smith et al. 2014). 
Another likely factor that drove settlement in these more 
arid parts of the Greater Western Jazira was trade routes, 
perhaps brought about by similar desires to exploit pastoral 
commodities, evidenced by the alignment of several large 
sites near the 200 mm isohyet (Fig. 2).
Thus, overall it can be said that this area was an integral 
part of the northern Mesopotamian economic and political 
landscape, belying its reputation as a ‘margin’. Not only does 
this statement apply to the complex urban processes that 
occurred within the steppe, but also to their interactions with 
and effects upon the surrounding ‘core’ regions of long‑term 
settlement. Rather than being a side‑venture entered into by 
a few large polities, the exploitation of this region was a major 
component of the regional and inter-regional economic and 
political landscape (Smith 2020).
Nevertheless, both the northern and southern 
manifestations of sedentism (and urbanism) in the Greater 
Western Jazira came to an end beginning c. 2300 BC and 
concluding c. 2100 BC. This likely had multiple causes, 
including the expansion of the Akkadian empire, which 
sought to directly control trade routes and access to 
commodities (Liverani 2014, 141‑143); the waning 
in power of both Ebla and Mari; and environmental 
degradation, both anthropogenic (overgrazing, cf. Danti 
2000, 308‑311; deforestation, cf. Deckers and Pessin 2011) 
and natural (aridification; see Kalayci 2013, 13‑14; Riehl 
2009; Wossink 2009, 24‑25). This led to the abandonment 
of the settlements, more gradual at some than others, 
whose inhabitants either transitioned to nomadism or 
resettled in socio‑climatically more stable regions such as 
the Khabur or Euphrates valleys.
Shamiya
Located east of the fertile Orontes river valley, and south-
west of the Euphrates, the Shamiya region occupies c. 7000 
km2 in a similar climatic and topographic landscape 
as the Greater Western Jazira (Fig. 1), comprising an 
undulating steppe traversed by some major seasonal 
wadis, though with the additional presence of flat valley 
bottoms with fertile silty soils known locally as fayda, 
akin to the qa’a features of the northern badia (see 
below). Over a decade of investigation by the Mission 
des Marges Arides has identified settlement dynamics, 
morphologies, and regional influences that are different 
to those of the Greater Western Jazira, however (Castel 
et al. 2008; Geyer et al. 2007). Firstly, there seems to 
have been a complete absence of sites during the LC, as 
well as the preceding ‘Ubaid and Halaf periods, which 
implies the region was at most solely occupied by mobile 
pastoralists during this time. Secondly, the EBA sees the 
emergence of a settlement network only in the second 
half of the third millennium BC, more than 500 years 
after the first emergence of urbanism in the Greater 
Western Jazira. These settlements include fortified tell 
sites such as Tell al‑Rawda, which with successive lines 
of defence ramparts yet no clear upper or lower town do 
not resemble the morphologies of the Kranzhügel. Such 
tells and other smaller settlements appeared rapidly 
around 2500‑2450 BC, indicating a migration from the 
west, as do material culture connections to the Orontes 
valley, Ebla, and Qatna (Castel and Peltenburg 2007). 
Furthermore, unique features such as the Très Long Mur 
speak for a planned incursion into the semi-arid steppe. 
This low but extensive 200 km long wall was not fortified 
enough to have had a defensive function, and thus most 
likely served as a boundary marker to nomads beyond, 
potentially of pasture land desirable to a large regional 
centre (Geyer et al. 2010, 67‑69). This may have been due 
to the need for vast pasture lands by Ebla during the late 
third millennium BC, a model that also partially explains 
patterns in the central and southern parts of the Greater 
Western Jazira (see above). However, the absence in the 
Shamiya of even small sites prior to this period, and 
the condensed timeframe of its mid-EBA occupation, 
which came to an end by the late third millennium BC, 
are major differences. This does not preclude contact 
of one area with the other, though. Indeed, with Tell 
al‑Rawda having been constructed “as if from a blueprint 
(…) derived from the earliest (examples …) of this ideal 
city type with radial and concentric streets” (Castel and 
Peltenburg 2007, 611‑612), it is possible that the early 
EBA settlement morphologies and therefore subsistence 
strategies of the Greater Western Jazira may have been 
an influence, paving the way for the general exploitation 
of steppe pasturelands by sedentary populations.
Northern badia
The nearly 26,000 km2 north‑eastern ‘panhandle’ of Jordan 
comprises a substantially different environment and 
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landscape from either of the other two case study areas. 
Climatically, it is much drier, located on the arid south-
eastern side of the 100 mm isohyet (Frumkin et al. 2008, 
360‑361) (Fig. 1). Some of the northern badia features a similar 
undulating steppe with seasonal wadis (although these are 
less frequently flowing) and large flat valley bottoms covered 
in deep silt sediments (mud flats or qe’an; singular: qa’a) in 
the hamad landscape. However, the majority is covered by 
a dense layer of basalt rocks in the harrah, part of the 40,000 
km2 Harrat al‑Sham basaltic plateau that stretches from 
southern Syria to north‑western Saudi Arabia, formed by 
lava flows dating from the Oligocene to the Quaternary (most 
recently c. 400,000 BP; Kempe and Al‑Malabeh 2010). These 
stone blocks make traversing the harrah extremely difficult 
compared to the Syrian steppes, often being impossible 
except along wadis or across the mud flats, but also provide 
ample readily available construction materials for human 
occupants. Thus it is unsurprising that the region’s dense 
network of visible prehistoric sites are comprised almost 
entirely of structures made of basalt boulders, ranging from 
single to multiple courses in height. These are very clearly 
visible on aerial photographs, which allow numerous 
morphological types to be identified, much clearer than for 
any sites in the Greater Western Jazira or Shamiya. Amongst 
these are the features known as wheels, pendants, kites, 
cairns, and meandering walls (Kennedy 2011; see also D. 
Kennedy, this volume).
Evidence based on lithic material and, more recently, 
Optically‑Stimulated Luminescence (OSL; Athanassas et al. 
2015) and Accelerator Mass Spectrometry (AMS; Müller‑
Neuhof and Abu‑Azizeh 2016; Richter et al. 2017) dating 
indicates a settlement chronology that is very different 
from the other two case study areas. Evidence for some 
occupation exists from at least the Middle Palaeolithic, 
while intensive human activity is evidenced from the 
Epipalaeolithic (Late Natufian) onwards (c. 12,650  cal  BC 
at Shubayqa, cf. Richter et al. 2017; c. 9000 BC at Dhuweila, 
see Betts 1998a), and is subsequently attested to for all 
periods up to and including the EBA (Akkermans et al. 
2014; Müller‑Neuhof 2014a; Rollefson et al. 2014; 2016). 
While this does not necessarily indicate permanent 
occupation, it speaks against a prolonged period of site 
abandonment such as during the entire LC in the Shamiya 
and the southern Greater Western Jazira. Settlement in the 
northern badia does not appear to have continued long into 
the EBA, however. By the very early third millennium BC, 
occupation of the harrah seems to cease until the Middle 
Bronze Age. This is another major departure of this region 
from those in Syria; the badia did not see a lengthy third 
millennium BC urban expansion across multiple sites. The 
closest example is the relatively urbanised occupation at 
Jawa during the late LC and early EBA, which however 
lasted no more than a couple of centuries (possibly until 
the end of the Levantine EBA IB), and appears to have 
been unique in terms of its large size (Betts 1991; Müller‑
Neuhof and Abu‑Azizeh 2016).
Despite these significant differences from the Syrian 
steppes, some of the challenges faced by the occupants 
of the northern badia, as well as possible opportunities 
this landscape provided, are likely to have been similar. 
Most clearly, the climate, though doubtless more arid 
regardless of any palaeoenvironmental variances, 
would have been equally as uncertain (Frumkin et al. 
2008). According to Sanlaville (2000), a 45‑50% yearly 
fluctuation in precipitation is common across the entire 
Syro-Jordanian steppe, and perhaps higher in areas 
where the average annual rainfall is lower than 150 mm. 
Therefore, similar coping mechanisms, like agricultural 
extensification focussed on fodder crops (Müller‑Neuhof 
2013a), water catchment systems such as those at Jawa 
(Müller‑Neuhof 2014b), adaptive hunting strategies as 
evidenced by faunal remains at Shubayqa 1 (Yeomans 
et al. 2017), or the ability to rapidly switch between 
nomadic and (semi‑)sedentary lifestyles, may well have 
been employed to enable subsistence (McClellan and 
Porter 1995).
The reasons for the attraction of the harrah for 
widespread human occupation are still unclear, although 
several hypotheses can be reasonably proposed, such 
as safety due to the inaccessibility of the landscape, 
population pressures in the fertile Jordanian uplands, or 
the semi-sedentarisation of nomadic groups for reasons 
of improved economic exploitation of the landscape or 
cultural shifts (or a combination of both) (see e.g. Porter 
2012, 8‑64). However, there is good evidence that once 
the human presence had become established in the 
region, the mining of, and trade routes for, raw flint 
material and perhaps salt became important, providing 
a further impetus for the occupation of these regions, 
localised in specific areas (Müller‑Neuhof 2013a; 2013b). 
This bears similarities to the southern part of the Greater 
Western Jazira, although the trade routes here would 
have likely been locally controlled by mobile groups 
which exploited the land for its pastoral potential, 
while at the same time engaging in long‑distance trade, 
probably with the Jordanian uplands far to the west. 
Furthermore, the difficulty of traversing the landscape 
doubtless played a more significant role in dictating the 
trajectories of these routes. Lastly, interactions between 
nomadic tribes and (semi‑)sedentary populations 
are likely to have been key to subsistence, with local 
knowledge of this hostile environment particularly 
important for long-term occupation. This, as in the 
Greater Western Jazira and possibly the Shamiya, may 
have led to the (temporary) sedentarisation of some 
mobile groups.
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The Western Harra Survey
When planning the project ‘Human Adaptation in Climatically 
Marginal Environments of late-5th to 3rd Millennium BC Syria 
and Jordan’ in early 2015, it was clear that self‑conducted 
fieldwork, in a region and with a data collection methodology 
tailored to answer the research questions it posed, would be 
essential. As Jordan was the only country in the project’s 
geographical remit where this was possible, I searched for 
a suitable area of the northern badia for a survey project 
with the potential for future excavations. To get an initial 
idea, a stratified random sampling exercise was carried 
out, where the entire Jordanian harrah was divided into 15 
by 15 km squares, and a randomly‑selected 3 by 3 km area 
within each was analysed in detail on satellite imagery. The 
largest numbers of sites likely to date to the time periods 
under study were yielded on the western side of the basalt 
fields, just east of the Azraq‑Safawi road (see Fig. 3). Though 
not enough research had been conducted in this region to be 
able to conclusively link any site morphologies with specific 
periods of occupation, some preliminary data could inform 
this planning. Amongst the most conclusive of these are the 
following. Desert kites, which feature many examples of 
other sites constructed on top of them, appear to be some 
of the oldest features, likely initially constructed during the 
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Figure 3. CORONA satellite map of the location of the Western Harra Survey in the context of other investigated areas in 
the region.
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early Neolithic (seventh millennium BC or earlier), although 
often subsequently re‑used (Akkermans et al. 2014; Betts 
1998b). So‑called ‘wheels’ have been found to possibly 
contain material dating from the Neolithic to Chalcolithic 
and perhaps EBA periods, with the latter also indicated by 
OSL dates (Rollefson et al. 2016; see also Akkermans and 
Brüning, this volume). Meanwhile, more precise evidence of 
EBA occupation exists in the form of so‑called ‘ghura huts’, 
small double‑celled enclosure structures identified across the 
harrah, in particular east of Azraq, and preliminarily dated 
to this period based on lithic typologies (with more precise 
data from 14C samples forthcoming; see Müller‑Neuhof and 
Abu‑Azizeh 2016, 229). Therefore, the high numbers of 
wheels and ghura huts in the region immediately east of the 
Azraq‑Safawi road indicated this to be a promising area.
Being thus drawn to the western edge of the Jordanian 
harrah, it was clear that a major area that had not been 
formerly investigated was the large region south of the 
immediate hinterland of Jawa, north of Jebel Qurma, 
and west of Dhuweila (Fig. 3). As LC and EBA occupation 
had been confirmed in multiple locations east and 
west of Jawa by the ‘Jawa Hinterland Survey Project’ 
(Müller‑Neuhof 2014a), the question of whether the same 
could be found to the south remained an important one.3
Furthermore, this trajectory from Jawa roughly follows 
the modern‑day 100 mm isohyet, suggesting similar climatic 
conditions, not to mention the same geographic situation 
vis‑à‑vis the basalt terrain, being close to its western edge. 
Additionally, this area encompasses four types of landscape 
that are representative, in microcosm, of the entire harrah 
(Fig. 4): (A) undulating steppe carpeted by a dense layer 
of basalt blocks, extremely difficult to traverse; (B) large 
traversable wadi systems surrounded by pockets of dense 
to medium‑dense basalt outcrops; (C) large mud flats often 
adjoining each other over many tens of kilometres, providing 
access into areas otherwise similar to (A); and (D) hilly areas 
crossed by small wadis that are not easy to travel along, with 
medium‑dense basalt coverage right up to the wadi edges.
There were several other, more practical, reasons to 
choose this location also. As accessibility is a major issue in 
the harrah, now just as much as in the past, the area east of the 
Azraq‑Safawi road is ideal. This asphalt highway allows quick 
3 Since 2015, the continuation of the Jawa Hinterland Project has 
identified LC/EBA sites closer to and potentially within the Western 
Harra Survey area also (Müller‑Neuhof and Abu‑Azizeh 2016; see 
below).
Figure 4. Photographs illustrating the typical landscapes represented in the Western Harra Survey area, corresponding 
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access to the edge of the survey area, while a few routes lead 
into its interior. One of these is known as the Tapline, a road 
constructed in the 1940s to follow the course of the Trans‑
Arabian oil pipeline. Though now crumbling in a poor state 
of repair, it provides relatively easy access to areas otherwise 
inaccessible (see Fig. 5). Others include tracks constructed for 
quarry vehicles, and oil prospection routes from the 1980s. 
Though none of these methods of access are easily traversed, 
compared to the complete vehicle inaccessibility of much of 
the harrah, they provide vital links to its largely unexplored 
interior (Smith and Chambrade 2018, 16‑17). Additionally, the 
proximity of the basalt desert to Azraq in this location makes 
logistics for fieldwork as easy as is possible for this part of 
Jordan. Finally, the size of the survey area (30 by 36 km; 
Figure 5. GeoEye satellite map of the Western Harra Survey, showing the study regions A-D, the sites identified by the 
remote sensing survey, and the sites visited on the ground in 2015.
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Figure 6. Path leading up to the large wheel Site 1745, with visible ‘steps’ (photograph by M.-L. Chambrade).
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c. 1100 km2) is a manageable one, large enough to provide a 
representative overview of the landscape, but small enough 
to analyse in its entirety on remote sensing, and cover well 
within a few fieldwork seasons of surveying.
With the survey area defined, the region was 
systematically analysed using GeoEye satellite imagery, 
accessed via the Google Earth platform, at its native 
resolution. This process allowed for the identification of 
nearly 3000 individual sites or features of all morphologies, 
assigned numbers in the order in which they were 
recorded; this then became their site number in the field 
also. These were pared down to those sites likely to be of 
interest to the research question, and that are accessible 
by vehicle to within one km. A selection was then chosen 
divided by study regions A‑D that correspond to the four 
main landscape types represented (Figs. 4‑5), and were 
targeted on the ground by their GPS coordinates. At each 
site, natural and anthropogenic landscape settings were 
noted (e.g., proximity to wadis or vegetation, intervisibility 
of sites), morphologies recorded, noteworthy features 
sketched, and surface material collected by systematic 
site‑walking and processing in situ. Accurate GPS points 
were also taken to allow for more detailed future analyses 
of site shapes than is possible from satellite imagery.
Summary of results
In the first fieldwork season, carried out October‑November 
2015, the goal was both to gather preliminary data pertaining 
to the research project, but also to explore the archaeological 
landscape in general. Thus a total of 38 wheels were visited, 
as well as 22 enclosures, 5 pendants, and 1 cairn field. 
These sites were largely chosen based upon their good 
level of preservation and distinctiveness of morphology as 
determined by the satellite imagery, as well as representing a 
roughly equal number from each study region. The majority 
are located near the boundary of the basalt desert with wadis 
or mud flats, partially due to practicalities of accessibility, 
partially due to these being the areas of largest site 
concentration (Fig. 5). Most also feature good views in at least 
two cardinal directions, and many have intervisibility with 
other sites (although this is to be expected with a site density 
of over two per square kilometre, and may not always have 
been by design, especially as definite site chronologies have 
not yet been established). The sites visited ranged in size 
from pendants of c. 20 m in length to large wheels over 70 m 
in diameter (c. 4000 m2).
Numerous paths formed by the linear clearing of basalt 
rocks were also identified in the vicinities of several sites, 
in particular the wheels. These are wider than sheep tracks 
formed by modern‑day herds moving across the landscape, 
yet much too narrow to allow passage for vehicles, indicating 
a prehistoric origin as previously noted by Akkermans et al. 
(2014), and likely contemporaneous with the associated 
sites. Many exist directly adjacent to sites and emanate a few 
hundred metres into their hinterlands, while others appear 
to connect multiple sites with each other. One particularly 
interesting instance of a path in region B appears to lead 
from a wadi bed to the large wheel Site 1745 on the hillside, 
with lines of small basalt rocks arranged laterally to the 
course of the path at semi-regular intervals, indicating a 
purpose to prevent slope wash by creating ‘steps’ (Fig. 6) 
(for more detail, see Smith and Chambrade 2018). However, 
some visited sites, in particular several of the wheels in the 
south‑west of the survey area, are located deep within the 
basalt terrain, in contradiction to the assertion that they are 
usually close to a wadi or mud flat.
As expected for sites in the harrah, the surface 
material overwhelmingly consisted of lithics, with a total 
of 19,476 pieces recorded compared to 576 ceramic pieces 
(all undiagnostic body‑sherd fragments) and a handful of 
other objects such as grinding stones or Islamic‑era clay 
pipes. The lithics comprised a range of points, scrapers, 
knives, cores, and flakes, with the first two types clearly in 
the majority. The amount of surface lithics visible at each 
site varied greatly, even when taking into account site size 
and natural landscape transformation factors, such as 
alluvial layers of silt from seasonal rains. For example, 42 
lithics were recorded at the 2500 m2 Site 1975 in region 
A, while only 6 km away in the same study region, 1028 
lithics were counted at the 3200 m2 Site 2233. The raw 
lithic material consists of a range of chert, including flint 
and porcellanite, though in some instances attempts at 
creating tools from basalt were registered. Certain chert 
types appeared to have been sourced locally, while some 
site morphologies appeared to contain greater or fewer 
proportions of particular lithic types, as is discussed below.
Preliminary typological dating of the lithics suggests 
that the wide range of occupation of the northern badia 
is fully represented within the survey area, from possibly 
Palaeolithic, but definitely Early Neolithic through to LC/
EBA material. The clearest examples of the latter come 
from a large wadi that runs south‑west to north‑east 
within Region B, which has also been found to contain a 
number of ghura huts near the third century AD fortress 
Qasr Usaykhim (Müller‑Neuhof and Abu‑Azizeh 2016). 
This location is interesting regarding the spread of fourth 
millennium BC occupation from Jawa, since region B is 
located almost directly south of that site, and closest of the 
entire survey area to a comparable precipitation isohyet.
Ramifications of the results
Lithic assemblages, their provenances, and the 
region B wadi
Overall, the amount of surface material present at the sites 
visited was unexpectedly high. The count of materials 
based upon samples collected by evenly‑paced site‑
walking documented at least 100 lithic artefacts at 75% 
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of sites visited, while at four individual sites, over 1000 
lithics were documented. This factor alone suggests an 
intensity of occupation, longevity of occupation, or at least 
frequent re‑occupation of sites that contrasts the apparent 
environmental hostility of the region. These findings of 
course do not preclude that many sites may have been 
seasonal camps rather than long‑term settlements; 
however, they do suggest that they were used by relatively 
large groups of peoples and over many successive 
generations, as also interpreted for sites in the Hazimah 
plains south of Jebel Qurma (Akkermans et al. 2014, 
200‑202; Huigens 2015). The latter is emphasised by the 
fact that the large majority of sites which were confidently 
dated from the material were multi‑period, often spanning 
the Early Neolithic to the Early Chalcolithic, and sometimes 
into the LC/EBA. A further indication of the longevity of 
site use is the presence of basalt grind stones at some sites. 
These suggest agricultural practices that would not have 
been feasible without long‑term occupation (or at least 
semi-seasonal occupation) of individual sites.
Lithics from the latter time period were clearly in the 
minority, represented at only seven sites and even at those 
accounting for a minority percentage of the assemblages. 
Nevertheless, LC/EBA material is clearly not absent from 
the survey area, considering it was identified at all in a 
single three‑week fieldwork season that sampled only 
2% of total sites. It is possible, however, that these sites 
were occupied less frequently or by smaller populations 
during the fourth millennium BC. Still, this indicates that 
contemporary occupation with Jawa certainly existed on 
the western side of the harrah, and that it may have been 
more prevalent here than further east.
The raw material from which the lithic tools were 
fashioned varies greatly from site to site. Most notably, 
a lot of local material appears to have been used along 
the major wadi of region B. Raw chert material is strewn 
across the length of this valley in abundance, in many 
cases completely paving the surface (Fig. 7). While it 
is known that this can occur in the hamad, for example 
in the Hazimah plains (Huigens 2015), such a volume 
has not before been documented in the interior of the 
harrah. Though bedrock outcrops of chert were identified 
at several locations along the wadi, it is likely that its 
alluvial processes contributed to this density. The analysis 
of worked lithics at sites along this wadi show that this 
material was used frequently, as the locally‑available chert 
types account for the majority of the artefacts. In fact, the 
presence of large numbers of half‑ or nearly‑completed 
Figure 7. Photograph showing the large quantities of raw chert strewn across the landscape of the wadi in region B 
(photograph by S.L. Smith).
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tools indicates a ‘wasteful’ production in these locations, 
no doubt precipitated by the abundance of raw material 
available. This contrasts sharply with the assemblages at 
sites deeper in the basalt desert, yet not geographically 
distant (e.g. Sites 1982, 1984, and 1985 in the north‑east 
of region A, all under 6 km away), where not only is 
nearly every lithic artefact a completed object, but clear 
attempts have also been made to fashion tools from basalt, 
a material very unsuited to that purpose. However, not 
all material analysed at sites along the region B wadi was 
locally sourced; some consisted of higher‑quality flint that 
was not found as a raw material anywhere in the surveyed 
portions of the area. This same flint is also found at the 
sites in the north-east of region A.
These findings, when combined, pose a conundrum 
regarding the sites in the vicinity of, but not immediately 
adjacent to, the raw material sources. On the one hand, sites 
only 6 km from a large source of chert showing little to no 
signs of using this as a resource would seem to indicate an 
extreme localisation. To be sure, the chert material located 
in the region B wadi is visibly not of the highest quality, 
and circumstantial evidence that this was recognised by 
its prehistoric inhabitants can be inferred from the fact 
that at least some imported high‑quality flint was found 
at every site within the wadi. However, the simultaneous 
abundant use of local chert indicates that it cannot have 
been worthless either. On the other hand, while it is true 
that the dense basalt landscape could account for a lack of 
regional contact between its inhabitants, and therefore a 
lack of trade, the presence of clearly imported high‑quality 
flint at sites deep within the harrah negates this, as does 
circumstantial evidence from other sites in the region, such 
as Shubayqa 1, where long‑distance trade is documented 
from the Late Epipalaeolithic onwards (Richter et al. 2012).
Another explanation could be that, despite having 
long‑distance connections, sites within the basalt desert 
may not have had frequent contact with other sites 
relatively nearby. This might be feasible, for example, 
if two sites were geographically close but separated by 
dense basalt terrain, whilst each being located on separate 
wadis leading in different directions. In this hypothetical 
situation, the extreme difficulty of traversing the basalt 
might negate the theoretical proximity of the sites. In the 
case in question, however, the closest natural route to the 
sites in the north-east of region A is indeed the region B 
wadi, which moreover is a particularly large and easy 
route into the harrah unlikely to have been missed as an 
opportunity for the movement of people and goods.
A more feasible explanation might be that the sites in 
the region B wadi exercised a tight control over the local 
raw material, and that their very purpose of being there was 
to exploit its resources. In this case, rather than inferring 
trade routes emanating to other parts of the harrah, as one 
can from the export‑oriented mining at Wadi Ruwayshid 
(Müller‑Neuhof 2013b), the material here would have been 
exclusively for local use, and indeed only desired as such 
by the population. Such a practice does not make much 
economic sense, however, as great benefit could doubtless 
have been gained from trading with the clearly material‑
starved occupants of sites in the nearby harrah.
Perhaps the most fitting explanation based on the 
current evidence, however, is that the sites examined 
in region A served a fundamentally different purpose to 
those in region B. As is discussed in detail below, there are 
clear morphological discrepancies between the structure 
types analysed in each region, and these may well indicate 
different uses. For example, if the sites in region A were 
ritual structures of some kind, the practices associated 
with these might have required high‑quality flint only (e.g. 
for ceremonial tools), while the region B sites might be 
habitation areas that required both high‑quality flint for 
specialised tools and low‑quality chert for everyday use. 
This further makes sense of the isolated location of region A 
sites, deep within very dense basalt, since the construction 
of ritual sites in remote and/or hard‑to‑access locations is a 
well‑known practice across almost all cultures.
Site morphologies: true wheels and encircled 
enclosure clusters
In the remote sensing analysis that preceded the fieldwork 
of the Western Harra Survey, it became clear that the site 
types known as ‘wheels’ or ‘jellyfish’ (Betts 1982; Kennedy 
2011) encompass a range of discrete morphological 
characteristics visible on satellite imagery. The need for 
a typological seriation of these sites has been recognised 
before by Rollefson et al. (2016), who in their OSL sampling 
of wheels in the Wisad Pools region dated one site to the 
Late Neolithic and one to the LC/EBA. A similarly large 
range of dates for this site type has been suggested by 
Akkermans et al. (2014), who further postulate a re‑use 
of some during the period of the Safaitic inscriptions 
(roughly second century BC to fourth century AD) in the 
form of associated cairns. In the Western Harra Survey 
area, two distinct forms could be typologically defined by 
remote sensing data, which during the course of the later 
fieldwork were found to have impacts on their locations 
and material remains.
The first form is, true to its name, indeed wheel‑like 
in shape (Fig. 9a). Its main features comprise a roughly 
circular or elliptical outline, inside which enclosures are 
divided by mostly straight walls, arranged like the spokes 
of a wheel. Though these ‘spokes’ sometimes come to a 
central point, they often converge around one to three 
sub‑circular central enclosures, from which the other arc‑
shaped enclosures emanate. They often include internal 
cairns (which, as mentioned above, may be later additions), 
and are always singular sites, though not always isolated. 
Occasionally, such sites are encircled by a series of very 
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Figure 8. GeoEye satellite map showing the distribution of true wheels and encircled enclosure clusters.
small enclosures, no more than 2 m across. In the survey 
area, 70 of these true wheels were identified, 43% of which 
are located within basalt terrain, over 500 m from the edge 
of the harrah, mud flats, or major wadis (Fig. 8).
The second form, which I have termed ‘encircled 
enclosure clusters’, are each comprised of a randomly 
clustered set of at least four sub‑circular or sub‑elliptical 
enclosures (Fig. 9b). This creates an irregular external 
outline, sometimes with one or two additional protruding 
enclosures. Few, if any, of the internal walls are straight, and 
there is no clear central enclosure. Internal cairns are very 
rarely present at such sites. As their name suggests, they 
are always encircled by a series of very small enclosures, 
which, however, vary in clarity on remote‑sensing images 
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and on the ground. Occasionally, these sites come in pairs, 
sharing some of their encircling enclosures (Fig. 10). Over 
three times as many encircled enclosure clusters as wheels 
were identified in the survey area: a total of 226 sites. In 
further contrast, only 30% of these sites are located within 
the basalt desert, the majority being on the edge of that 
terrain, or even somewhat within the hamad (Fig. 8).
Although these sites’ morphologies differ 
significantly, they do occasionally share the property 
of being surrounded by a series of small enclosures, 
which leads me to believe that these may have been later 
additions to the main structures. As has been suggested 
for internal cairns, the encircling enclosures may date to 
the Safaitic period. Safaitic inscriptions were identified 
by the Western Harra Survey at several locations directly 
adjacent to both true wheels and encircled enclosure 
clusters, and always external to the main structures. 
Furthermore, upon close examination on the ground, 
the encircling enclosures were found to be square or 
rectangular in outline, again suggesting a much later 
date for their construction (Smith and Chambrade 2018, 
11). Although this evidence remains very circumstantial, 
it would also explain why the material remains of 
encircled enclosure cluster sites match those of regular 
enclosures, with occasional LC/EBA material and ceramic 
remains, neither of which were identified at any true 
wheel site. Thus I consider encircled enclosure clusters to 
be fundamentally akin to enclosures rather than wheels. 
Indeed, there are several sites formed of groupings of 
enclosures which can be considered morphologically 
identical to encircled enclosure clusters, save for the 
presence of the encircling enclosures.
Furthermore, the material remains of true wheels 
and encircled enclosure clusters show some interesting 
discrepancies. Over half of the latter sites surveyed 
contained a greater density of lithics than any of the 
former. However, the surveyed wheels contained on 
average more lithic scrapers (as a percentage of the total 
lithics counted at each site), associated with the processing 
of animal hides, supporting part of the hypothesis put 
forward by Betts (1982) that these were corrals. They also 
contained a significantly greater percentage of lithic cores, 
while, conversely, flakes were found to be proportionally 
more numerous at encircled enclosure clusters. These 
seemingly conflicting data may indicate that wheels were 
used for storage purposes of materials as well as livestock, 
and that cores were transported elsewhere to be worked, 
perhaps within or close to habitation areas, which the 
encircled enclosure clusters may have been. An alternative 
explanation is that these different site types are the result 
of chronological variations. The presence of LC/EBA 
material at encircled enclosure clusters, as well as some 
enclosure groups which, as discussed above, are likely the 
same site type, would seem to suggest these as later sites. 
True wheels, on the other hand, feature an abundance of 
likely Late Neolithic material, with some potentially dating 
to the Early Chalcolithic also.
A third explanation is that the discrepancies in 
morphology stem from more significantly variant site 
purposes, such as ritual or cultic sites and production 
or habitation areas. This interpretation would explain 
both the significant morphological discrepancies and 
the differences in distribution vis‑à‑vis ease of access, as 
well as tying in to the question of the sites in the region B 
Figure 9. Line drawings highlighting the differences between (a) true wheels, and (b) encircled enclosure clusters.
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wadi, and those nearby in region A. Those surveyed in the 
former region were mostly encircled enclosure clusters 
or simple enclosure groups, while those in the latter were 
exclusively true wheels. This would further support the 
idea of region A structures (true wheels) being ritual sites, 
as an alternative explanation for the high numbers of lithic 
scrapers, and hence hide processing, is the carrying out of 
sacrificial practices. At the same time, the hypothesis that 
the region B structures (encircled enclosure clusters) were 
predominantly habitation areas is supported by both the 
greater relative numbers of lithics at this site type and by 
the higher presence of flakes, as production would have 
likely occurred in or near living spaces.
Conclusions and further work
The first season of the Western Harra Survey already 
started to achieve some of the overall goals of the project. 
Primarily, the existence of LC/EBA occupation on the 
western edges of the harrah directly south of Jawa was 
confirmed; it now remains to be seen how widespread 
and intensive this occupation was. However, the data 
already contributes to the growing body of evidence 
that numerous LC/EBA sites exist in several locations 
south and east of Jawa (e.g. Jebel Qurma; Akkermans and 
Brüning, this volume), and that in general post‑Neolithic 
occupation of the basalt desert was relatively common 
and long‑term (see Müller‑Neuhof and Abu‑Azizeh 2016, 
with further references). Furthermore, a general intensity 
Figure 10. GeoEye satellite image of the interconnected encircled enclosure cluster Sites 1118 and 1119.
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of occupation that was long‑term and/or consisted of large 
populations can be inferred from the large volumes of 
lithic materials documented at a variety of sites, although 
not enough data has been collected to say so for the LC/
EBA specifically. Consistent with other investigations in the 
region, these results belie the description of the northern 
badia as ‘marginal’ in any sense other than for traditional 
agricultural practices.
As for suggestions for the impetuses of human 
occupations of these regions, circumstantial evidence 
points to the exploitation of mineral resources (raw chert 
material) to have been a factor for the western harrah 
at least, which along with widespread opportunities for 
pastureland would have contributed to the economic 
potential of the region (see Müller‑Neuhof 2013a). Thus 
though different in the specific, the general model of 
the exploitation of semi-arid and arid regions for their 
economic potential appears to apply to the harrah as to the 
Greater Western Jazira and the Shamiya. Not enough data 
has been gathered to explore the equally important social 
landscape and its impact upon the patterns observed. 
The variations between true wheels and encircled 
enclosure clusters could be a manifestation of this, 
however, representing potential cultural and/or spiritual 
concepts that separated ritual areas within the basalt from 
habitation and working areas on the boundaries between 
the basalt and wadis, mud flats, or the hamad.
Lastly, the definition and separation of the wheel and 
encircled enclosure cluster site types has begun the process 
of developing methodologies for holistically investigating 
the landscape by remote sensing. A crucial requirement 
for mapping settlement dynamics across a large area, 
especially one with necessarily little uniform survey 
coverage on the ground such as the northern badia, is the 
creation of precise morphological classifications. Once 
definite correlations (with acceptable statistical variances) 
between certain site types and specific occupation dates or 
site uses can be made, accuracy and precision of remote 
sensing analyses and interpretations can be greatly 
improved. While such analyses are in no way as reliable as 
ground‑truth data, they can significantly develop at least 
a broad understanding of the archaeology of the region 
by a method that is rapid, cost‑effective, and encompasses 
a large scale. As mentioned earlier, this has proven 
successful in other parts of the Syro-Levantine steppe 
for both large‑scale analyses and background data upon 
which to plan targeted fieldwork (see e.g. Galiatsatos et al. 
2009; Smith 2020; and more recently for the Levant, Ansart 
et al. 2016). This is an important first step in bringing the 
analysis potential of the northern badia towards the level 
of the semi‑arid and arid steppes of Syria, which have been 
investigated in several magnitudes of greater breadth 
and depth, both in terms of ground and remote sensing 
analyses. For ground investigations in north-eastern 
Jordan to reach the levels of over a century of fieldwork in 
Syria will take decades, but the targeted use of fieldwork to 
increase the potential of remote sensing investigations of 
the northern badia can already commence in the present. 
This also represents a major initial contribution of the 
Western Harra Survey to my supra‑regional project, which 
relies heavily on this methodology.
It is clear that much further work needs to be done to 
accurately address the research questions of the regionwide 
project, and to improve our basic understanding of the 
prehistory of the northern badia in general. For the Western 
Harra Survey, this means more fieldwork seasons, as the 
area’s potential for contributing to answering these issues 
has already been clearly demonstrated. As well as further 
similar investigations to the first season, a focus on the 
accurate dating of sites and components of sites, of different 
morphologies including wheels and encircled enclosure 
clusters, is vital. This process has already started with 
three further fieldwork seasons, carried out 2017‑2019, the 
analysis of which is currently underway. As well as visiting 
further sites, material technologies were focussed on, with 
targeted lithic types recorded in detail and certain artefacts 
modelled in three dimensions for later, precise analysis. 
Additionally, we began collecting soil samples for analysis 
by OSL in order to date the initial construction of wheel and 
encircled enclosure cluster sites, using the methodology of 
Athanassas et al. (2015). At the latter, samples were taken 
both from the main structures and from several of the small 
rectangular encircling enclosures. Thus when the results 
from these are obtained, they should begin to confirm 
or deny many of the hypotheses discussed above. Lastly, 
a selection of sites, with a focus on wheels and encircled 
enclosure clusters, were aerially documented in detail 
using drone photography, which produced accurate and 
precise two‑dimensional and three‑dimensional models 
of the structures. These are in the process of being used to 
quantify morphological variations using statistical analyses, 
to more objectively specify the visual differences identified.
Several further fieldwork seasons are planned, 
which will henceforth focus on excavations of 
selected representative site morphologies to sure up 
interpretations based on survey data. Notably, no wheel or 
encircled enclosure cluster site has yet been excavated in 
its entirety. Furthermore, evidence from other parts of the 
harrah shows the existence of sites that when excavated 
were found to have intensive prehistoric occupation, yet 
showed little to no trace of surface material that could 
be identified by a survey. This, in microcosm, highlights 
also the further work needed in the northern badia in 
general in order to allow for accurate comparisons to 
other environmentally comparable regions, paving the 
way for a holistic understanding of the prehistory of the 
Syro‑Levantine steppe and beyond.
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